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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The carriage which carries the ink cartridge for holding ink, and the print head which 
makes the ink supplied from said ink cartridge breathe out, A means to be the ink jet printer 
which has location detection equipment formed for the position control of said carriage, and to 
intercept actuation of a carriage motor during carriage transit, A means to measure the mileage 
or the transit time of carriage from the time of said cutoff to a carriage halt, A means to 
compute carriage gross mass based on said measurement result, a means to memorize said 
calculation result to a store, and the ink jet printer characterized by judging an ink residue from 
carriage gross mass. 

[Claim 2] The ink jet printer which has a means in comparison with the carriage AUW memorized 
last time, and a means to compute the frictional force of carriage when said comparison result 
and the newest carriage gross mass are smaller, and to memorize said calculation result to a 
store before memorizing the computed carriage AUW in an ink jet printer according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to ink residue detection of the printer using an ink 

jet method. 

[0002] 

[Description of the Prior Art] As equipment which records the information outputted from OA 
equipment, the printer has spread widely and there is an ink jet method in one of the method of 
the. In an ink jet printer, in order to consume ink according to printing, it is always necessary to 
supply ink to the ink room inside a print head. There is an ink tank which is an ink hold means as 
this supply source. It has an ink tank in a location different from a print head, and there are a 
thing of the method which supplies ink with a tube etc., and a thing of the ink cartridge method 
with which the ink tank is carried in carriage by the simple substance, or a print head and one in 
an ink supply system. As an approach of detecting the residue of the ink held in the ink cartridge 
in the latter method, it computes from the data which counted the regurgitation total number of 
dots after ink cartridge exchange, or there is a thing using the resistance which changes with the 
electrodes prepared in the ink cartridge in connection with the amount of ink, the thing using 
capacity change or the thing using photosensor, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the conventional approach mentioned 
above, it may be said that special equipments, such as an electrical circuit and a sensor, must be 
added, the space for said equipment will be needed, or cost will become high for ink residue 
detection. Moreover, in referring changing the actuation output torque of a carriage motor for 
stable transit of carriage only to change of an ink residue, when the frictional force of carriage 
and a carriage rail differs by the individual difference of a printer, or secular change, there is a 
fault that it cannot carry out correctly. 

[0004] In order to solve the above problem, the object of this invention is to offer a means to 
detect the residue of ink also corresponding to the individual difference of a printer, or secular 
change, without forming an ink residue sensor. 
[0005] 

[Means for Solving the Problem] a means measure the location detection equipment with which 
this invention was prepared for the position control of carriage in order to attain the above- 
mentioned object, a means intercept actuation of the carriage under transit, a means measure 
time amount, a means compute carriage gross mass or damping force from measurement 
information, a means memorize a calculation result, and the last carriage AUW — since — it is 
constituted. 

[0006] The ink residue is detected and memorized by calculating carriage gross mass with the 
principle of general dynamics after intercepting actuation of the carriage under transit from 
distance until carriage stops or time amount, and the damping force of carriage. The damping 
force of carriage can be calculated from the stopping distance of carriage, or time amount and 
known carriage gross mass, when the ink cartridge is filled with ink. This damping force is 
searched for when the calculated carriage gross mass becomes last time larger than a value. 
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[0007] 

[Embodiment of the Invention] Drawing 1 is the perspective view having shown the ink jet printer 
with which this invention is applied. The ink cartridge 6 and print head 10 which supply ink are 
carried in the carriage 9 attached in the carriage guide rails 4 and 1 1 t and it has connected with 
the pulley 2 with the belt 3. Carriage 9 scans a record sheet 8 top through a belt 3, if the 
carriage motor 5 rotates a pulley 2. Printing is performed by performing the regurgitation of the 
ink corresponding to printing data from a print head 10 synchronizing with this. The rotary 
system encoder 1 as location detection equipment is attached in the shaft of the carriage motor 
5. The slit plate 22 as shown in drawing 3 with migration of carriage rotates, photosensor 20a 
detects this like drawing 2 t and an encoder 1 generates the pulse signal of two phases, and can 
input the exact location of carriage as an encoder value by counting this signal. The belt type 
encoder with which photosensor 20b installed in carriage detects the bright film 24 of the shape 
of a belt to which the pattern 23 was given installed in parallel by the carriage rail like drawing 4 
besides a rotary system encoder is sufficient as this location detection equipment. An open 
beam thing is the same as that of the thing of the construction material which beams of light, 
such as a metal besides a film 24, do not penetrate to this belt about a slit like a pattern 23. 
Moreover, the interior of control CPU or the exterior is equipped with one or more timers which 
are means to measure time amount, and one or more things which it is general-purpose and are 
used are used for the printer in this invention in this invention. 

[0008] Drawing showing the relation [ drawing 5 ] of the rate and location of carriage to the 
example of this invention and drawing 6 are drawings showing a rate and the relation of time 
amount. If actuation of the carriage under transit is intercepted at location C1 time of day t1, 
with the damping force of carriage, it will run and stop to a location C2. The time of day at this 
time is t2. 

[0009] Drawing 9 is an easy flow chart of actuation of ink residue detection which this invention 
offers. A printer intercepts the current which a demand of an ink residue detection activity 
generates and which was not rich, was made to move carriage by fixed ** of arbitration, and was 
supplied to the carriage motor to the timing of the successor mind. The rate of carriage is 
measured just before this cutoff. For measurement of a rate, the encoder value of the beginning 
after measurement initiation is memorized as C1 like drawing 7 , the initial count of a timer is set 
to T, a timer is started, the count t of the timer after only the pulse number n specified by CPU 
has the input of an encoder value is measured, there is the approach of searching for from the 
difference of T and t and the distance for the encoder of n shots to which carriage progressed in 
the meantime, and it can express with a degree type. - " 

V = pn/{b"'(T^-t)} .„ Distance per time amount piencoder 1 count" per formula 1-1, however 
V:carriage rate b:timer 1 count [0010] When using a timer at a rise count, it starts from count 
zero, and a formula 1-1 is as follows in this case. 

V = pn/(bt) Similarly the encoder value of the beginning after measurement initiation is 
memorized as C1 like drawing 8 again... a formula 1-2 — A timer is made to set and start the 
initial count T at which the time amount which is extent to which the encoder value of several 
shots progresses passes, and there is the approach of setting an encoder value to C2 again, and 
searching for after deadline, from difference n=|C2~Cl| with an input and the first value and the 
time amount of the timer count T. The rate V of the carriage in this case is found by the degree 
type. 

V = pn/(bT) ... Formula 1-3 [001 1] Next, the value C1 of an encoder is memorized at the time of 
cutoff of the supply current to a carriage motor. A timer is made to set and start simultaneously 
the initial count ts at which sufficient time amount for carriage to stop passes. The sum of the 
frictional force of carriage and a carriage rail and the resistance force of the carriage motor 
transmitted from a belt works as damping force f, and carriage slows down and stops carriage 
with this damping force. The encoder value C2 is memorized after deadline. Since the kinetic 
energy which carriage had just before current intercepting to a carriage motor was spent by the 
above-mentioned damping force, a degree type is realized. 

1/2mV2 = fdx ... A formula 2, however m : The carriage gross mass V : The rate f of the carriage 
in front of current cutoff : The sum dx of the resistance force of a carriage motor, and the 
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frictional force of a carriage rail : The brake stopping distance of carriage = [ p|C2~C1 |p ] : 
Distance C2 per encoder 1 count : Encoder value C1 after a carriage halt : The encoder value 
pan at the time of current cutoff is asked for the gross mass m of carriage as follows from a 
formula 2. 

m = 2 fdx/V2 ... Formula 3 [0012] When a printer is first turned on at the time of shipment, it 
considers that it was equipped with the intact ink cartridge with which ink is filled, and damping 
force f is calculated from the known carriage gross mass M by the above-mentioned actuation. 
From a formula 3 to namely, f = MV2/(2dx) ... The formula 4 damping force f and the carriage 
gross mass M are written in EEPROM so that it can rewrite. Carriage gross mass written in 
EEPROM is set to mE. From the value of f read from EEPROM, the carriage gross mass m can 
ask by the formula 3 henceforth. If it will be called the amount of the ink in which the difference 
with the gross mass M of the carriage at the time of this m and ink fullness was used and the 
amount of this activity ink is deducted from the amount of initial ink, it will mean that the ink 
residue in that event was calculated. After fixed time amount progress besides a power up and 
fixed line printing or fixed page printing, and the number printing of fixed dots etc. are performed 
if needed in this activity, and mE in EEPROM is rewritten as mE=m each time. 
[0013] Moreover, when it becomes larger than mE which the gross mass m of carriage became 
equal to M for ink fullness, and was memorized last time at the time of measurement at the time 
of ink cartridge exchange and the conditions of this m>mE are satisfied, damping force f is again 
searched for as m=M. Thereby, it can respond to the operating environment of a printer, or 
change of the damping force by secular change. Even when measurement of damping force f has 
been performed without equipping with an ink cartridge at the time of shipment of a printer, when 
it next equips with an ink cartridge first, m>mE is surely realized, measurement of the normal 
damping force f is performed, and the early damping force f and mE (=M) is memorized. The easy 
flow chart of these activities is shown in drawing 1 1 . By reading the value of mE or f, a printer 
performs required control of an ink-less alarm, printing interruption, torque modification of a 
carriage motor, etc., etc. 

[0014] Next, the 2nd example of this invention is explained. This flow chart is shown in drawing 
10 . It is the approach of measuring time amount until carriage stops after actuation current 
cutoff of a carriage motor. A timer is made to set and start ts of the initial number of counts in 
which sufficient time amount for carriage to stop passes at the time of current cutoff. Although 
a timer continues a count until the set number of counts ts is completed, carriage stops in the 
meantime. By the latch circuit which latches the counted value of a timer synchronizing with an 
encoder pulse, whenever an encoder pulse enters, the counted value of the timer in the event is 
latched. After deadline, since the counted value latched is the counted value of a timer when 
carriage stops when an encoder pulse finally occurs namely, what carried out the multiplication 
of the time amount per timer 1 count to the difference of the initial counted value of a timer and 
the counted value latched to the last serves as the time amount t until carriage stops from 
current cutoff. 

t=|ts-te|xb ... the early stages of a formula 5ts:timer — time amount per count tertimer last latch 
count bitimer 1 count [0015] Since the rate V at the time of current cutoff became zero with 
damping force f between the time amount found here and braking time t, a degree type consists 
of a law of conservation of momentum. 

mV = ft ... It deforms formula 6 and is m. = ft/V ... The carriage gross mass m is calculated by 
formula 7 formula 7. 

Moreover, the formula which searches for damping force at the time of ink cartridge exchange is 

f from a formula 7. = MV/t ... It becomes like a formula 8. 

[0016] 

[Effect of the Invention] According to this invention, the location detection equipment formed for 
the position control of carriage is used, and an ink residue is detected by calculating carriage 
gross mass from the damping force which commits distance or time amount until carriage stops 
to measurement, and this result and carriage after intercepting the actuation current of the 
carriage it is running at a certain rate. At the time of ink cartridge exchange and shipment, the 
damping force which works to carriage is searched for and updated from known carriage gross 
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mass. Therefore, ink residue detection is attained without using the special equipment for it, the 
space for the equipment can be saved, and cost is also low and ends. Moreover, since both 
change of an ink residue and the damping force which works to carriage can be known, also when 
said damping force changes by the individual difference of a printer, or secular change, there is 
an advantage that ink residue detection can be performed correctly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The strabism explanatory view of the recording device which can apply this 
invention. 

[Drawing 2] The explanatory view of the sensor section of the encoder for carriage location 
detection. 

[Drawing 3] The explanatory view of a rotary encoder attached in the carriage motor. 
[Drawing 4] The explanatory view of the slit of a belt type linear encoder. 

[Drawing 5] Drawing showing the carriage rate from the current cutoff to a carriage motor to a 
carriage halt, and the relation of a carriage location of a graph. 

[Drawing 6] Drawing showing the carriage rate from the current cutoff to a carriage motor to a 
carriage halt, and the relation of time amount of a graph. 

[Drawing 7] The flow chart explaining the measuring method of the carriage rate by timing 
measurement. 

[Drawing 8] The flow chart explaining the measuring method of the carriage rate by range 
measurement. 

[Drawing 9] The flow chart explaining the carriage mass detection approach of the 1st example 
of this invention. 

[Drawing 10] The flow chart explaining the carriage mass detection approach of the 2nd example 
of this invention. 

[Drawing 11] Flow chart ** explaining the whole system. 
[Description of Notations] 

1 Rotary Encoder 

2 Pulley 

3 Belt 

4 Guide Shaft 

5 Carriage Motor 

6 Ink Cartridge 

7 Pulley 

8 Record Sheet 

9 Carriage 

10 Recording Head 

1 1 Guide Shaft 

20 Photosensor 

21 Encoder Slit Plate 

22 Rotary Encoder 

23 Pattern 

24 Belt-like Bright Film 
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h t £3?95£U Tb tcvmt U y Wm&tZ 

V = pn/(b (T-t ) > • • • 5U -1 

V : #^»J y^'M 

b : ^ Vl^Vh^OO^Ra 

[ooio] ?-c?£Tvy°#'7yhxtiim-r&m-&i& 

TO J; otc&S. 

V = P n/(bt) • • - 5tl-2 

-^'0$rC 1 f: LTKttU xya-^M^S 

7hLW-h§t, *M AT-yrf&tcHi/xyrj- 
yfl ?r C2t ITA^) . »(7)ItOfn= I C2-C 

i 1 1 ?4 >hT?mco&Tmtfrt>w;ih&jjmtf 

hi- . Z<7)i&£cr>* -v 'J 7 i^MJgVti&^T^tf^ix 
•S>. 

V = P n/ < bT) • ■ -5^1-3 

[ 0 0 1 1 ] df-V U >y ^-^iOg^msfcCOig 

BWtcx^a-^-iOtlC 1*K«LT*J<. PJ^t. * 

4. 'J y^'ii. df-v'J ■yS/>-;Ui:<0 

tomwrnrnjif t lxmz. ^«»^tj:^T. * 

* U -/ i^oS, {fitt*. ^-(A7 7 7^. 

^'fflc 2 2rieit-r4. u «y is^-f^ovfisemw. 



l/2mV2 = f dx ... 5^2 

m : *-v'J -y^gaS 

V : W3SjmWM<?>* ■* 'J y 

d x : -V U -y > ? «0#JlftBE«t=P I C 2 - C 1 | 
P : x>r7-^ l^^^h^)^0OSEgl 

C 2 : df -V U -y ^'f?itf&<0X ^3-^1 

C l : iggSBEfB* ox ya—rm 
m = 2 f d x/V2 ■ - - g£3 

[0012] ai?ifB*«*jfc:ry y?v>igm$A.tuzmiz 
t ±iei&mc «t otsw^t u -y 

f = MV2/ ( 2dx) • • • 
SiJift^l f i: 3f -v »J -y ^'t8«JiM«*&Jfti*«rtS?5f J: d 
^EEPROMt:##a ! ti'. EEPROM^^ai^L 
f^df-^ U -y iS®m&£mE b^Z . JWUE E P ROM 
*^Ij!^aj Lj-c f <?)®^4, . <3T*+y -y yM£m 
jW#£>4 CI i: -& . ClcOm t -f y^ym^co^^r V 
•y y'O^SlM t O^^ffl $tL^-f>-^^gi:^ac: 

ttc^ro, znmm-f yfvMzinwM y?m.frbmt 
B^x^tiix. -t^h-h. zcomtixcoj y?m&tf& 
tbt>fLfzzbt,zZc&. z cr>itm z 'mmkAmmifr . - 

EPROM|*lc0mE{i^Il]mE = mi: LT*^mi.4>it 

[0013] 4^. >-^^- h 'J -y v^^ti^-v 'J 

mmmzimLtzmE±*)l>*% <^'9. :«m>mE 

m = Mi: LTSl>'$!liJ) 

•fk^ «fc *Wtt*^»Cfl;t=«jK*«r«ST'ft* . 7* 'J >-^ct) 
!±S^fB*t=W y?*}- h U -y v5r^*t^TV^T-fJH)^ f 
affi**^*ilT L 4 -5 fc%£T t . iXtJHDt -iy?* 
-h^y^gtUctl tCfii^-T m > m E Mfc •? i 

ftmE (=M) mmZtlZ. Ztlt><7>ftm<7)1$&?i; 

•yiS*—?<VhJ\s7^m%:b'<Q&mKi:®m 



(4) 



1 0-29320 



[0014] mz, *%>Bficr>fjs2cr>mM{mzn->xmw 

li-fe-y h^x^^yhlfrt s^TtSiTA'^'h 
-e^tc^f-VJ •y^Jiffih-t^.. xya- 

•vi-mmz^o. ^y^-wv^tfA&mz. znm 
TjyhMtzK) cou#Rg <Dtfm$$.imfr 

t= I ts-te I Xb ••• 5^5 

t s : 94-?w&**7yy 

te : ?4 ^m^'/^ij^yv 

b : ;$m •viX'yyh^KicDmm 

[ooi5] zzxs*bhixtz\%m. mwmiataiatz 

»rc*> h *> h » 5iaa« *» 4> <te***m o 4o . 

raV = ft • • • 
2ZBLX. 

m = f t/V • • • 5£7 

5$7 lei 9** U -y ^£«4m#:£tf>4>:h.& . 

-r y?*>- v v «y yxawfc:«ij»^^««>*sCtt 

f = MV/t • • • 5£8 
<y}«k d . 
[00 16] 

[H"?J§0$!)5I] #3ffiJlfc:J:*Ur. ^fA-'J •y>''<!0ffl:S$lJ«l 

*rTLTv»*^ir y v~>'<om§m%iLt:&mk. y y 
*T*>ffi»&* ^tin*ias:SfiB. cots* 

U -y^il)<$iJljj^5r^. 38Pff*. ZWztb. -f > 



y -y s*ms < $iJS&^c?)M:fr£*D& c: i: #t-# &«ot\ r 

[mi ] *mitfmm^m%MSM3me)®iB.mnm. 

[H3] *+y •yy^-;yHcJIX9tt^t4>;ftT^•g>o-:y• 
yxy:^-;y'<7)fj^BH|a. 

[EI4 ] ^yl/h^U-TX^rJ-^^U -y hc7)!ftBB 
B. 

[115 ] df -V 'J -y i^-^^m^EW^^-r 'J -y i"* 
fPAitiT©*-* 'J y ioSSt^-v 'J -y ^tM^BMRiU 

[H6] ^r^y •y : J : £-?'\cr)m%&mfyt>* J r U -y ^* 
f*it*-C«0* 'J -y SoSM£l3Ha<?>Htt&£ L*:?'? 7 

[S7 ] «&ra»£(c «k s** y -y zsmmomi&jmim. 

[ El 8 ] E*t38££ i * ^ ^ y -y ^T8flr.tf>«t#j£ * K 
Bjrr37n— f-*-h. 

[09] *SMH£>» 1 OJ»*50*>5** 'J y ^'KJIflltbJ- 
5* iSri^-T « 7 o -f-v - h . 

im 1 0 ] *I^BJ<7)SI2<7)||]!ii!i^Jc7)^r-v U -y y«a^tH 
^Srf^-t-S 7 o-f-v- h . 

[Hi 1 ] ^Ov-^-T-ASrlMBJ-r^^o-f-^-h 
!>. 

[^^SiBJ] 

1 n-^ijxya-^ 

2 7 - U 

3 <;Uh 

4 #0'->t7h 

5 dfvy 

7 t*- y 

8 ieii^-h 

9 df-vy-y^' 

1 0 te#*^-y K 
11 #>(Kyf7b 

2 0 7*h-fe^— 

2 1 xy3-^)J 7 Mi 

2 2 n-^'Jiya-/ 

2 3 yN'? — ^ 

2 4 </Uh«^Bj7-f;UA 
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C 2=oi>3-^ 
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tH93 
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START 
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YES 


C 2 =X y 3 — ^ 






n=C 2-C 1 













END ) 
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[HI 0] 
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